The expression of heat shock protein 70 decreases with age in lymphocytes from rats and rhesus monkeys.
The ability of cells to express heat shock proteins in response to a stress such as heat is universal to all organisms and is believed to play a critical protective role. Therefore, it was of interest to determine the influence of aging on the ability of lymphocytes to express the heat shock protein hsp70 in response to a heat shock (42.5 degrees C for 1 h). Splenic lymphocytes isolated from old (24-26 months) rats showed a marked decrease in the induction of hsp70 protein levels or hsp70 synthesis when compared to lymphocytes isolated from young (4-5 months) rats. An age-related decrease in the induction of hsp70 levels by heat also was observed in peripheral lymphocytes isolated from rhesus monkeys. The decline with age in the induction of hsp70 by lymphocytes from rats was paralleled by a decrease in the induction of hsp70 mRNA and the nuclear transcription of hsp70. In addition, it was found that the ability of extracts from heat-shocked lymphocytes to bind the heat shock element (HSE) decreased approximately 50% with age. Therefore, it appears that the reduced ability of lymphocytes from old rats to express hsp70 in response to a heat shock occurs at the level of transcription because of an alteration in the ability of the heat shock transcription factor to bind the HSE on the promoter of the hsp70 gene. The age-related decrease in the induction of hsp70 appears to be physiologically important because the viability of spleen lymphocytes exposed to high temperatures decreases significantly with age.